Single intravenous and multiple intramuscular dose pharmacokinetics and tissue residue profile of gentamicin in sheep.
Single and multiple dose gentamicin regimens were compared in sheep to determine the relevant pharmacokinetic differences. Seven mature sheep were given 10 mg/kg of gentamicin by IV bolus. Serum concentrations were monitored for 19 days. Four weeks after the initial bolus, gentamicin was administered IM (3 mg/kg every 8 hours) for 7 days. Ewes were euthanatized and necropsied at 1, 8, and 15 days after termination of the IM regimen and the tissues were assayed for gentamicin. Serum concentrations were analyzed using a triexponential equation. The IV kinetic studies revealed an alpha half-life (t1/2) of 0.31 +/- 0.14 hours, beta t1/2 of 2.4 +/- 0.5 hours, and gamma t1/2 of 30.4 +/- 18.9 hours. Multiple IM dose kinetic studies revealed a beta t1/2 of 2.8 +/- 0.6 hours and gamma t1/2 of 82.1 +/- 17.8 hours. After multiple dosing, gamma t1/2 was significantly longer than after the single IV bolus (P less than 0.05). Twenty-four hour urine collection accounted for 75% to 80% of the total IV dose. Renal cortical gentamicin concentration reached 224 micrograms/g of tissue and then decreased, with a 90-hour t1/2. Renal medullary gentamicin concentration reached 18 micrograms/g with a 42-day t1/2. After multiple dosing, liver gentamicin concentration reached 11 micrograms/g and skeletal muscle concentrations were less than or equal to 0.6 micrograms/g. Route or duration of administration significantly affected the gamma-phase serum concentrations, which may influence gentamicin nephrotoxicosis. The present study also illustrated the complexities in predicting aminoglycoside withdrawal times for food-producing animals before slaughter.